Patterns of gene expression in developing embryos of Arabidopsis hybrids.
Hybrids between the Arabidopsis ecotypes C24 and Ler have high levels of hybrid vigour, or heterosis, in both biomass and seed yield. Heterosis can be detected throughout the development of the plant and in different tissues. We examined developing embryos and seeds of C24/Ler reciprocal hybrids with the aim of detecting the earliest time at which heterotic gene activity occurs. In the transcriptomes of 4-dap (days after pollination; dermatogen to globular) and 6-dap (heart) embryos from both parents and hybrids, 95% of expressed genes were at the mid parent value (MPV) and 95% of the genes with single nucleotide polymorphisms between C24 and Ler retained the same relative allelic expression levels in the hybrids as existed in the parents. This included loci that had equivalent levels of transcription in the two parents, together with loci which had different levels of expression in the parents. Amongst the genes which did not have MPV expression levels in the hybrids (non-additively expressed genes), approximately 40 in the globular embryo stage and 89 in the heart embryo stage had altered levels of transcription in both reciprocal hybrids; these genes could contribute to the heterotic phenotype of the hybrid embryo. Many of the non-additively expressed genes had expression levels that were shifted towards maternal levels of transcription, and these differed in the reciprocal hybrids. Allelic expression analysis indicated that most genes with altered allelic contributions in the hybrids had an increase in the expression level of the hybrid's maternal allele. Consistent with the maternal pattern of gene expression, embryo and seed also show maternally influenced phenotypes.